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A combinatorial problem known as cell-growth problem comes from an anal-
ogy with the growth of animals can be presented as follows: starting from a single
cell of basic polygonal shape, grows in the plane by adding a new cell of the same
shape at each step in such a way that the new cell has at least one side in contact
with a side of the cells which already present in the animals. Thus, if the basic
shape is a square, the animals are called polyominoes; if the basic shape is a reg-
ular triangle or hexagon, the animals are called triangular animals or hexagonal
animals, respectively. Thereinto, polyominoes have the most long history, going
to the start of the 20th century. The mathematical research about polyominoes
focus on the puzzle problems; polyominoes enumerations; the existence of perfect
matchings of polyominoes and the enumeration of perfect matchings, etc. So far,
many results are achieved about these aspects.
Polyominoes have the background of statistical mechanics, which formulates
the adsorption of diatomic gases on a crystalline surface. It turns out that the
perfect matching of polyominoes is closed to dimer problem. Now, the existence
of perfect matchings of polyominoes has been solved. Let o(G) be the number
of cells of a polyomino. This thesis shows that: for those polyominoes G with
o(G) < 14, the number of black and white vertices of G are equal is the sufficient
and necessary condition of a polyomino to have a perfect matching; for o(G) = 14,
15 and 16, the same sufficient and necessary condition is also valid except 3, 22
and 155 polyominoes, respectively. Furthermore, all the exceptional polyominoes
are constructed.
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order 1 2 3 4 5 6 7 8
Number of simply
connected polyominoes 1 1 2 5 12 35 107 363
order 9 10 11 12 13 14 15
Number of simply
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§ 2.1  !
Z}~"[]
6t^#^`$Gtk%e&']Gg!"u()*o+1]%W (G),B(G)GXzyo +hzyo+g!"-.]∆ =| |B(G)| − |W (G)| |/0
2.1.1[2]%$Gtk%e&'F-E(G)gtkU-EC YZF1-]4 Nk%








1. P1 P2 GgF67NFgX"
2. 5C = P1P2hGg8tFg9e:;π4







2. P1 \P3 OGCD6]7HUDC=^[
3. P2 OGC7UDeC=^Y_DeG`O∠P1P2P3CRaK5[
4. <bG=c>?V5WC = P1P2P3ABCDEcdCF'G>HI
%JK2(L'2)Mefg





















1. ∆ = 0Y 
2. !G=C"PIj\g−j#>N|B(G1)| ≥ |W (G1)|M$]%{&ef'()*N+{PI∆ = 0CQRSTGYLZ,




































1. o(G) = 7Y 
2. GOPCL3M
N*Ycn(n ≤ 3)QRST#∆ = 0M_!Q4QRST
(L4)Y4aOP∆ = 1CWYLY#∆ = 0MgPIO
CDKn4"ICPID`]Y !PI5QRSTMef"YLZgCHoi]N
4aC(1)− (8)Y4cC(9)Y4dC(10)}(11)\4eC(12)}(13)Y#,).PI∆ = 1C5QRSTY#oi5QRSTf$5%[LZg
C
L]Y& !C5QRST'uO∆ = 0Mo(Yb
5
zCL5QRST#∆ = 0M
tuY5).∆ = 2Y*+,-2IY oHICOPCNa,5C(a)\(b)Mo(Yef2).PI
∆ = 2C7QRST(L3)M
!QL∆ = 0C5QRST_.YG]%wxIJ/*Y).



















x2 + y2 < 4















c7QRST∆ ≤ 2Yqd $
3%M

2.2.2N!c∆ ≥ 3QRSTY#o(G) > 8M
Nefa-	c8QRST#∆ ≤ 2MGOP
∆ ≥ 38QRSTYO$7QRSTG′]PO _)Mh1YG′a,OP∆ = 2QRSTMG&2.2.1YG′ $3%
























KOPU ML!"nhU Pn (	U !"Y&LPU)[














]lPPYL7aYG∗ = P̄3⋃{S1, S3}M
|W (P̄3)| = |B(P̄3)| + 1YG∗∆ = 3MG&2.2.2Yo(G∗) > 8M$_
o(P̄3) = o(G

























o	KLKY#|B(P̄3)| = |W (P̄3)| +
1
}
|W (P̄3)| = |B(P̄3)|Y!cn = 3dM






GY|W (P̄k)| = |B(P̄k)| + 1o(P̄k) > 6M|W (P̄k+1)| =
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